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(54) ANALYSIS APPARATUS

(57) Provided is an analysis apparatus having a con-
trol part 200 having a preparatory action setting part 210
for determination of whether the first and second controls
are performed or the third and fourth controls are per-
formed. The first control sets a sleep-planned part (I) to
a sleep state at a time point t1 when the state of non-use
of the analysis apparatus has lasted for a predetermined
time length T1, and causes, after the time point t1, per-
formance of a preparatory action by a predetermined part
(I), the second control resumes the operation of the anal-
ysis apparatus when the control part receives a com-
mand signal to resume the operation after the first control,
the third control places a sleep-planned part (II) in a sleep
state at a time point t10 when the state of non-use has
lasted for a time length T10, and the fourth control caus-
es, when a command signal to resume the operation is
received after the third control, a preparatory action of a
predetermined part (II) to resume operation.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to an analysis ap-
paratus for analyzing specimen.

BACKGROUND OF THE INVENTION

[0002] Analyzer that performs analysis (including par-
ticle counting) of specimens such as blood, urine and the
like is generally constituted of a measuring part for per-
forming specimen measurements and a control part for
controlling the action of the measuring part. The meas-
uring part includes devices relating to the measurement
such as a driving part having a sampling nozzle and a
driving unit for driving the sampling nozzle, a measuring
chamber, various pumps and the like. For example, in
hematological analysis (including blood cell counting), a
sampling nozzle sucks a given amount of blood con-
tained in a specimen container, dispenses same to one
or more measuring chambers, and the measurement is
performed in the measuring chamber. In addition to con-
trol of the action of the measuring part, the control unit
also analyzes a detection signal obtained from the meas-
uring part (e.g., patent document 1 and the like).
[0003] For the purpose of energy saving, some of the
conventional analysis apparatuses are configured to au-
tomatically enter a sleep state when they are not used
for a predetermined period of time (e.g., patent document
2 and the like). In the sleep state, for example, electric
power supply to the measuring part is stopped, and the
control part waits for the input or reception of the com-
mand signal for resuming the analysis.

[patent document 1]JP-A-2014-224754
[patent document 2]JP-A-2005-241612

[0004] Conventionally, the analysis apparatus is con-
figured to perform necessary preparatory action such as
blank measurement in which measurement is performed
without a specimen, filling of a buffer tank (dilution liquid
reservoir tank) with a dilution liquid, wetting of a sampling
nozzle with a dilution liquid and the like when returning
from the sleep state to the analyzable state. Convention-
ally, therefore, when the user wishes to resume the anal-
ysis by the analysis apparatus after the apparatus enters
the sleep state, the user has to wait until the aforemen-
tioned preparatory action is completed, thus posing a
problem that analysis cannot be performed even when
it is desired immediately.

SUMMARY OF THE INVENTION

[0005] The purpose of the present invention is to solve
the above-mentioned problem and provide an analysis
apparatus having a function to enter a sleep state and
capable of resuming operation more rapidly from the

sleep state.
[0006] The main constitution of the present invention
to solve the above-mentioned problem is as follows.

[1] An analysis apparatus comprising a measuring
part for performing measurement for the analysis of
a specimen, and a control part for controlling the
measuring part and analyzing a detection signal from
the measuring part,
wherein

the control part is provided with a preparatory
action setting part that receives a setting of a
user as to whether the control part performs the
following first and second controls or the follow-
ing third control and fourth controls, and is con-
stituted to perform the first and second controls,
or the third and fourth controls according to the
setting of the preparatory action setting part,
the first control sets a sleep-planned part for the
first control of the analysis apparatus to a sleep
state at a time point t1 when the state of non-
use of the analysis apparatus has lasted for a
predetermined time length T1, and causes, after
the time point t1, performance of a preparatory
action for operation resumption by a predeter-
mined part for the first control requiring a pre-
paratory action,
the second control resumes the operation of the
analysis apparatus when the control part re-
ceives a command signal to resume the opera-
tion after the first control,
the third control places a sleep-planned part for
the third control of the analysis apparatus in a
sleep state at a time point t10 when the state of
non-use of the analysis apparatus has lasted for
a predetermined time length T10, and
the fourth control causes, when a command sig-
nal to resume the operation is received after the
third control, a preparatory action of a predeter-
mined part for the fourth control requiring a pre-
paratory action to resume operation, and then
resumes the operation of the analysis appara-
tus.

[2] The analysis apparatus according to [1], wherein

the measuring part comprises a sampling nozzle
driving part comprising a sampling nozzle, a
cleaning device and a driving unit for moving
them,
the sampling nozzle is constituted to move in
the horizontal direction together with a cleaning
device while being inserted in a through-hole
provided in the vertical direction in the cleaning
device, and move in the vertical direction relative
to the cleaning device,
the cleaning device comprises a liquid supply
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port on a lower side part of the through-hole for
supplying a liquid on the outer surface of the
sampling nozzle, an O-ring groove is provided
in an inner wall surface of the through-hole, an
O-ring is set on the O-ring groove, and the O-
ring seals the clearance between the through-
hole and the sampling nozzle while allowing the
sampling nozzle to move in the vertical direction,
and
in the preparatory action, the liquid is supplied
on the outer surface of the sampling nozzle by
the cleaning device, the sampling nozzle recip-
rocates in the vertical direction by the driving
unit, whereby the liquid is supplied as a lubricat-
ing liquid to a contact interface between the O-
ring and the sampling nozzle.

[3] The analysis apparatus according to [1] or [2],
wherein

the preparatory action includes a blank meas-
urement in a predetermined measuring cham-
ber,
when the control part is set by the preparatory
action setting part to execute the first control and
the second control, the blank measurement is
performed in the preparatory action without in-
jecting or discharging the liquid into or from the
predetermined measuring chamber, and
when the control part is set by the preparatory
action setting part to not execute the first control
and the second control, the blank measurement
is performed after injecting and discharging the
liquid into and from the predetermined measur-
ing chamber in the preparatory action.

[4] The analysis apparatus according to any of [1] -
[3], wherein

the preparatory action includes a blank meas-
urement in the measuring chamber, and
the control part stores results of data analysis
of the blank measurement.

[0007] The analysis apparatus according to the
present invention is constituted to set a predetermined
sleep-planned part in the analysis apparatus in a sleep
state and other predetermined parts to perform a prepar-
atory action to resume the analysis. With this constitution,
when the operation is resumed within a predetermined
time after performing the preparatory action, the opera-
tion can be resumed omitting the preparation action.
Therefore, it is possible to resume analysis faster from
the sleep state. Also, the analysis apparatus according
to the present invention is provided with a preparatory
action setting part. The preparatory action setting part
makes it possible for the user to set a part to enter the
sleep state similar to the conventional state without per-

forming the preparatory action. By providing the prepar-
atory action setting part, the user can select whether to
put a part in a sleep state that can resume operation
quickly or in a sleep state that can save energy and ma-
terials more.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008]

Fig. 1 is a block diagram showing one embodiment
of the constitution of the analysis apparatus accord-
ing to the present invention. In this Figure, the rela-
tionship between the structural parts involved in the
measurement such as device, mechanism, piping
and the like and the control part is shown with a block,
and the electrical wiring is not shown.
Fig. 2 is a time chart showing the time point when
each control is performed when the first control and
the second control are set to be performed in the
present invention, and is a flowchart showing action
at each time point.
Fig. 3 is a time chart showing the time point when
the third control and the fourth control are performed
when the first control and the second control are set
to be not performed in the present invention, and is
a flowchart showing action at each time point.
Fig. 4 shows an example of the constitution of a sam-
pling nozzle and a cleaning device of a preferable
embodiment of the present invention. Fig. 4(a) is a
top view of the sampling nozzle and the cleaning
device, and Fig. 4(b) is a X-X sectional view of Fig.
4(a).

[0009] The symbols in the Figures show the following.
10; sampling nozzle driving part, 11; sampling nozzle,
12; driving unit, 20; measuring chamber, 30; specimen
container, 100; measuring part, 200; control part, 210;
preparatory action setting part.

DETAILED DESCRIPTION OF THE INVENTION

[0010] The analysis apparatus according to the
present invention (sometimes to be also referred to as
the apparatus) is explained in detail below by illustrating
examples.
[0011] Fig. 1 shows one embodiment of the main parts
of the apparatus. As shown in Fig. 1, the apparatus 1
comprises at least a measuring part 100 and a control
part 200. Fig. 1 is a block diagram showing the relation-
ship between the measuring part 100 and the control part
200 and concrete electrical wiring is not shown. In the
example of Fig. 1, the apparatus is a blood analysis ap-
paratus for counting of blood cells and classifying of white
blood cells, and the measuring part 100 includes a sam-
pling nozzle driving part 10, measuring chamber 20, pip-
ing P1, P2, P3 and the like. The piping also includes
various pumps, electromagnetic valve device, liquid
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cleaning agent tank and dilution liquid tank (these are
not shown). In addition, a specimen container 30 is set
on the apparatus. The control part 200 is a control device
constituted to control the action and state of each part of
the measuring part 100, analyze detection signals sent
from the measuring part 100 and output the analysis re-
sults. In the following, the explanation of the action of the
measuring part is also the explanation on the control of
the control part that makes the measuring part act as
indicated.
[0012] In the present invention, the control part 200 is
constituted to perform either one of the first control and
the second control, and either one of the third control and
the fourth control according to the setting by the user.
That is, the control part 200 is constituted to be able to
handle both the first and second controls, and the third
and fourth controls, so that it can always perform irre-
spective of the selection.
[0013] When the first control and the second control
are selected, a preparatory action is performed in the first
control so that the aforementioned preparatory action can
be omitted in resuming the operation from the sleep state
in the second control and analysis can be resumed more
rapidly from the sleep state. On the other hand, when the
third control and the fourth control are selected, a time
for the preparatory action is necessary in resuming the
operation; however, a sleep state with more energy and
material savings is achieved.
[0014] The control part and the control thereof are now
explained.

[Control part]

[0015] The control part is constituted to control the ac-
tion of each part of the measuring part (action of sampling
nozzle driving part, measurement action in each meas-
uring chamber and the like), process (calculate) the de-
tection signals sent from the measuring part for analysis,
and output the analysis results. In the example of Fig. 1,
the control part 200 has an action control part 220 that
controls the action of each part of the measuring part
100, a data processing part 230 that processes the de-
tection signal and outputs the analysis results, and a stor-
age part 240 that stores the data processing results and
the like. The preparatory action setting part 210 is de-
scribed below. The control part 200 preferably also has
the function to not only process for action control or anal-
ysis, but also store and manage processed data, analysis
results, state of each part and the like. The control part
may be constructed by a logic circuit and the like. How-
ever, a computer is appropriate and the control part may
include an external computing device, various driving de-
vices (sensor, driver for motor and the like), external stor-
age device and various interfaces. In the following, the
contents of control are explained assuming that the con-
trol part is mainly constituted of a computer.

[Preparatory action setting part]

[0016] In the present invention, a preparation action
setting part 210 is provided in the control part as a part
for accepting the setting by the user as to whether the
control part performs the first and second controls or the
third and fourth controls. In the following, the setting by
the preparatory action setting part is also called "prepar-
atory action setting", the setting for performing the first
and second controls is also called "preparatory action
setting ON", and the setting for performing the third and
fourth controls is also called "preparatory action setting
OFF".
[0017] With preparatory action setting ON, when the
state in which the apparatus is not used lasts for a pre-
determined time length T1 or T2, the above-mentioned
preparatory action is always performed. Thus, materials
such as liquid (dilution liquid) and the like and electric
power are consumed compared to the preparatory action
setting OFF. Thus, with preparatory action setting, the
user can select immediate operation resumption by pre-
paratory action setting ON (materials such as liquid and
the like and electric power are consumed more) or regular
or normal operation resumption by preparatory action
setting OFF (consumption of materials such as liquid and
the like and electric power occurs only when resuming
operation from the sleep state).
[0018] The preparatory action setting part 210 may
have a physical switch to change preparatory action set-
ting ON and preparatory action setting OFF, or may have
a constitution in which preparatory action setting ON and
preparatory action setting OFF are displayed on a display
screen and the user inputs either on the screen.

[The first control]

[0019] the first control sets, as shown in the time chart
of Fig. 2, a sleep-planned part for the first control of the
analysis apparatus (hereinafter to be also called "sleep-
planned part (I)") to a sleep state at a time point t1 when
the state of non-use of the analysis apparatus has lasted
for a predetermined time length T1 from a time point when
the apparatus was used the last time, and causes, at a
time point simultaneously with or later than the time point
t1, performance of a preparatory action for operation re-
sumption by a predetermined part for the first control
(hereinafter to be also called "predetermined part (I)")
requiring the preparatory action. The sleep-planned part
(I) is described later. The time point t1 may be a time
point when the control part sends a command signal of
a sleep state to the sleep-planned part (I). A time lag may
be present between the time point t1 and the time point
when the sleep-planned part (I) went into a sleep state.
[0020] The time point of putting the sleep-planned part
(I) in a sleep state and the time point of the preparatory
action of the predetermined part (I) may be the same or
a time lag may be present between them. For example,
when the control part is constituted to check the presence
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or absence of an input signal from each sensor or start
switch at a regular time interval ΔT, a time lag of maximum
ΔT may occur from the aforementioned time point t1 to
the time point when the absence of the command signal
is determined. ΔT is not particularly limited, and may be
not more than one second, a few seconds, a few minutes
or several dozen minutes. When a command signal for
resuming operation is received from the user during such
time lag ΔT, the control part may resume the operation
of the apparatus immediately without causing the pre-
paratory action.
[0021] In the first control, the predetermined part (I)
selected to perform a preparatory action may be pre-
pared for the command signal for resuming operation
without stopping electric power supply after completion
of the preparatory action. It is preferably put in a sleep
state.

(Time length T1)

[0022] The time length T1 is a length of the time of an
unused state for placing the sleep-planned part (I) of the
apparatus in the sleep state. The time length T1 is pre-
viously set. The time length T1 is not particularly limited,
and may be determined according to the use state by the
user. In the present invention, the predetermined part (I)
performs the above-mentioned preparatory action when
the time length T1 has elapsed. When a biological spec-
imen such as blood or the like is the analysis target, the
time length T1 is preferably about 90 min - 120 min, par-
ticularly preferably 120 min. The time length T1 of about
90 min - 120 min is preferable because the sampling
nozzle is less likely to dry by the above-mentioned pre-
paratory action. When the sampling nozzle is dry, O-ring
14d set in the below-mentioned cleaning device shown
in Fig. 4 may be worn away due to the friction of the O-
ring 14d and the sampling nozzle.
[0023] When the time length T1 is shorter than 90 min,
the above-mentioned preparatory action is performed
uselessly and when the time length T1 is longer than 120
min, the sampling nozzle is highly likely dried undesira-
bly.
[0024] A recommended time length T1 (e.g., 120 min
and the like) may be set in the control part as an initial
setting value. The control part may have a T1 setting part
allowing the user to set a desired time length T1. The T1
setting part may have a constitution allowing the user to
select from plural preset values or input time length T1.

(Sleep state)

[0025] In the sleep state, for example, the control part
is maintained in a state in which it can start up after re-
ceiving an instruction signal for resuming operation (that
is, a state waiting for input or reception of a command
signal for resuming operation). The sleep state of the
control part may be similar to standby (sleep) or hiber-
nating state in the operation of computer. The control

part (excluding display screen or indication lamp) may
stay in an operation state without turning to a sleep state.
[0026] In the sleep state, supply of an electric power
to an electric power consuming part to be in the sleep
state is stopped.
[0027] The part to be in the sleep state includes sleep-
planned part (I), a part to be in a sleep state after a pre-
paratory action of the predetermined part (I), a part to be
in a sleep state by the below-mentioned third control. The
part to be in the sleep state includes, for example, the
control part, various mechanism parts and electric or
electronic part of the apparatus (e.g., light source of
measuring part, light receiving element, various detect-
ing sensors, constant-voltage (constant-current) power
supply for impedance method (electric resistance meth-
od), other measurement devices, motor of sampling noz-
zle driving part, various pumps (including liquid supplying
source, air supplying source, sucking source and sy-
ringe), display device, indicate lamp and the like.
[0028] When electric power supply to various pumps
is stopped, air pressure and the pressure of various liq-
uids may drop. The operation of a part driven only by a
working fluid such as air and the like may be stopped
when the supply of the working fluid such as air and the
like is stopped. As for the sleep state itself, the sleep
state of a conventionally-known analysis apparatus may
be referred to.
[0029] The above-mentioned sleep-planned part (I) is
selected from the aforementioned parts to be in a sleep
state and, for example, display device, indication lamp
and the like can be mentioned.
[0030] The above-mentioned part to be in a sleep state
may be a total of the above-mentioned sleep-planned
part (I) and the above-mentioned predetermined part (I).
[0031] Which part of the apparatus is the sleep-
planned part (I) and which part of the predetermined part
(I) that performs the preparatory action is placed in a
sleep state after the preparatory action can be appropri-
ately set in consideration of the energy saving perform-
ance and resource saving performance, and the user can
perform the setting. The sleep-planned part (I) does not
enter the sleep state until the predetermined part (I) com-
pletes the preparatory action, and when the preparatory
action of the predetermined part (I) preparatory action is
completed, all the parts to be put into the sleep state may
be put into the sleep state simultaneously.
[0032] As for the constitution of the power supply for
stopping the supply of electric power to each section by
controlling the electric power supply by the control part,
control technique of the power supply, and the control
technique itself that the control part returns from the sleep
state and starts up, the control techniques for sleep and
return (resumption of operation) adopted in convention-
ally-known analysis apparatuses may be referred to.

(Reception of sleep command by manual input)

[0033] As exemplified in the time charts of Fig. 2 and
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Fig. 3, the control part may have a sleep command re-
ceiving part for receiving a sleep command (command
to put a predetermined part for the apparatus into a sleep
state) manually input by the user.
[0034] The sleep command by the user in this case
may be a command to set the sleep-planned part (I) to
the sleep state and to cause the predetermined part to
perform the preparatory action, similar to the first control,
or a command to set the below-mentioned sleep-planned
part (II) described later in a sleep state, similar to the third
control.
[0035] The sleep command received by the sleep com-
mand receiving part may be accepted effectively and ex-
ecuted immediately, despite the setting of the prepara-
tory action setting part whether it is preparatory action
setting ON or preparatory action setting OFF. The timing
of the receipt of the sleep command is, for example, be-
fore the first control automatically performed by the con-
trol part when the preparatory action setting is ON and
before the third control automatically performed by the
control part when the preparatory action setting is OFF.
[0036] The sleep command receiving part is constitut-
ed to permit the user to input the command, and receives
the command input. In addition, the sleep command re-
ceiving part may be constituted such that the user can
select which part is in a sleep state and which part per-
forms a preparatory action, or the user cannot make se-
lection and only the input of a command to set a prede-
termined sleep state is received.

(Preparatory action)

[0037] The predetermined part (I) that performs a pre-
paratory action in the first control may be determined as
appropriate according to the constitution of the measur-
ing part. Examples of the preparatory action performed
in the blood analysis apparatus include blank measure-
ment, filling of a buffer tank (dilution liquid reservoir tank)
with a dilution liquid, wetting of a sampling nozzle with a
dilution liquid and the like and the like. Thus, examples
of the predetermined part (I) include a measuring cham-
ber in which to perform blank measurement, buffer tank,
sampling nozzle and the like.
[0038] The blank measurement is an operation includ-
ing making a measurement action only with a liquid such
as dilution liquid and the like without dispensing a spec-
imen in the measuring chamber, and comparing the de-
tection signals and the analysis results obtained by
processing the detection signals with the target value for
the predetermined blank measurement by the control
part, thereby confirming the presence or absence of ab-
normality in the apparatus.
[0039] The measuring chamber in which the blank
measurement is performed is not particularly limited, and
may be any measuring chamber provided on the appa-
ratus. For example, a measuring chamber (BASO cham-
ber) 21 for counting basophils, a measuring chamber 22
for classifying and counting lymphocytes, monocytes,

neutrophils, eosinophils (to be called LMNE chamber us-
ing the capital letters of Lymphocyte, Monocyte, Neu-
trophil, Eosinophil), a measuring chamber (RBC cham-
ber)23 for counting erythrocytes, and a measuring cham-
ber (WBC chamber) 24 for count white blood cells and
analyzing HGB (hemoglobin concentration) shown in Fig.
1 can be mentioned. When a measuring chamber for
immunoassay such as measurement of CRP value and
the like is provided in addition to these measuring cham-
bers, blank measurement may also be performed in the
measuring chamber for the immunoassay. A preparatory
action unique to the present invention is described below.

[The second control]

[0040] The second control resumes, as exemplified in
the time chart of Fig. 2, the second control of the operation
of the analysis apparatus when the control part receives
a command signal to resume the operation after the first
control. In the example of the time chart of Fig. 2, the
control part receives a command signal of operation re-
sumption at a time point t11 between the time point t1
for performing the first control and the end-point t2 of the
predetermined time length T2. A time lag may be present
between the time point when the control part command
receives a signal of operation resumption and the time
point when the control part issues a control signal for
resuming the operation of the analysis apparatus. The
aforementioned preparatory action is performed in the
past within the time length T2 by the first control, and
therefore, the preparatory action can be omitted when
the operation is resumed by the second control, and the
operation can be resumed within a shorter time.
[0041] The starting point of the time length T2 may be
time point t1, or a time point when a command for a pre-
paratory action after the time point t1 is issued, or a time
point when the preparatory action is completed.

(Command signal of operation resumption)

[0042] A command signal for resuming operation of
the apparatus may be an input signal by pressing the
measurement start button by the user, a measurement
start command signal sent to the apparatus through the
communication line, or a detection signal sent from a
sensor for detecting whether or not the user has set a
specimen container to the control part or the like.

(Time length T2)

[0043] The predetermined time length T2 is not partic-
ularly limited, and may be same value as the above-men-
tioned time length T1. When a biological specimen such
as blood and the like is an analysis target, the time length
T2 is preferably about 90 min - 120 min, particularly pref-
erable 120 min, for the same reason as in the above-
mentioned time length T1.
[0044] The control part may have the recommended
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time length T2 as an initial set value. The control part
may have a T2 setting part allowing the user to set a
desired time length T2.

(Control at time point on both ends of time length T2)

[0045] Whether the period "between the time point t1
and the end-point t2 of the predetermined time length
T2" includes time points t1, t2 at the both ends can be
determined as appropriate.
[0046] For example, when the time point t1 (the first
control is carried out, and at the time point of putting the
sleep-planned part (I) in the sleep state) and the time
point t11 when a command signal for resuming operation
of the apparatus is received (time point of performing the
second control) are the same, the operation may be re-
sumed after performing the first control (i.e., after putting
the sleep-planned part (I) in the sleep state and perform-
ing the preparatory action of the predetermined part (I)),
or only the second control may be executed without the
first control (without sleep state of sleep-planned part (I)
or preparatory action of predetermined part (I)) and the
operation of the apparatus may be resumed without the
preparatory action.
[0047] When the end-point t2 of the time length T2 and
the time point t11 when a command signal for resuming
operation of the apparatus is received are the same, the
second control may be executed and the operation of the
apparatus may be resumed without a preparatory action,
or the operation may be resumed after performing a fur-
ther preparatory action.

(Control when command signal for resuming operation 
is not received during the period of time point t1 to t2)

[0048] When the control part does not receive a com-
mand signal for resuming operation during the period of
the aforementioned time point t1 to the end-point t2 of
the predetermined time length T2 (the above-mentioned
time lag ΔT when absence of command signal for resum-
ing operation is determined may be further contained af-
ter end-point t2), as shown in the time chart of Fig. 2, it
is preferable that the control part further performs the
preparatory action for the predetermined part (I) to further
extend the sleep state of the sleep-planned part (I) by
the predetermined time length T3 (the part after comple-
tion of the preparatory action may be in the sleep state).
In this case, the time point t12 is the time point when the
command signal for resuming operation is accepted for
the first time since the last use of the apparatus.
[0049] While the time length T3 is not particularly lim-
ited, it may be the same value as the above-mentioned
time length T2.
[0050] When the command signal for resuming oper-
ation is not received during the extended time length T3,
a control comprising performing a further preparatory ac-
tion, extending the sleep state of the sleep-planned part
(I) for a time length T3 (the part with completed prepar-

atory action is in a sleep state), whereby an action con-
sisting of a preparatory action and extension of the time
length T3 as one set is repeated until a command signal
for resuming operation is received is preferable.
[0051] Whether to perform a preparatory action at the
end-point t3 of the time length T3 to be extended by the
required number of times can be appropriately deter-
mined similarly to the explanation of the above-men-
tioned whether the period "between the time point t1 and
the end-point t2 of the predetermined time length T2"
includes time points t1, t2 at the both ends. For example,
when a command signal for resuming operation is re-
ceived at the end-point t3 of the extended time length T3,
the operation of the apparatus may be resumed without
a preparatory action, or the operation may be resumed
after a further preparatory action.

[The third control, the fourth control]

[0052] When the control part sets the above-men-
tioned preparatory action setting OFF by the preparation
operation setting part, the control part performs the third
control and the fourth control. In the third control and the
fourth control, for example, switching to the sleep state
and resuming operation are performed similarly to the
conventional control.
[0053] In the third control, as shown in the time chart
of Fig. 3, the sleep-planned part for the third control of
the apparatus (hereinafter also referred to as sleep-
planned part (II)) is put in a sleep state at the time point
t10 when the state in which the apparatus is not used
continues for the predetermined time length T10. The
above-mentioned time length T10 is not particularly lim-
ited, and may be the same time length as the above-
mentioned T1. When the control part receives a com-
mand signal for resuming operation at the time point t10,
the control part does not put the apparatus in a sleep
state and may resume the operation. In this case, the
aforementioned preparatory action may or may not be
performed.
[0054] While the sleep-planned part (II) is not particu-
larly limited, for example, it may be a part including the
above-mentioned sleep-planned part (I) and the above-
mentioned predetermined part (I), or the whole part men-
tioned above to be placed in the sleep state.
[0055] In the fourth control, for example, as exemplified
in the time chart of Fig. 3, at a time point t20 when a
command signal for resuming operation is first received
after the third control is executed (after time point t10)
and undetermined time passes for the convenience of
the user, a preparatory action of a predetermined part
for the fourth control (hereinafter also referred to as pre-
determined part (II)) is performed to resume operation of
the analysis apparatus. In the fourth control, the sleep
state of the sleep-planned part (II) is maintained until a
command signal for resuming operation is received.
[0056] The predetermined part (II) may be the same
part as the above-mentioned predetermined part (I).
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[Preferable embodiment 1 of the present invention: re-
covery of lubricating property of sampling nozzle driving 
part]

[0057] A preferable example of the constitution of the
sampling nozzle driving part is explained first.
[0058] As exemplified in Fig. 1, in the embodiments of
the present invention, the sampling nozzle driving part
10 comprises a sampling nozzle (hereinafter also re-
ferred to as "nozzle") 11, a cleaning device (also referred
to as sampling nozzle cleaning device) 14, and a driving
unit 12 that moves them. The driving unit 12 is provided
with a horizontal movement mechanism 12a and a ver-
tical movement mechanism 12b. In the embodiments of
Fig. 1, the horizontal movement mechanism 12a and the
vertical movement mechanism 12b are movement mech-
anisms having a toothed pulley and a toothed endless
belt. The nozzle 11 moves in the horizontal direction and
the vertical direction by the driving unit. The cleaning de-
vice 14 is constituted to wash off dirt by running a liquid
such as water, dedicated dilution liquid and the like on
the outer surface of the nozzle, fixed on the horizontal
movement mechanism 12a by bracket 13, and moves
only in the horizontal direction. By these constitutions,
the nozzle 11 can move in the vertical direction with re-
spect to the cleaning device 14 while moving in the hor-
izontal direction together with the cleaning device 14.
These actions are attributable to the control by the control
part.
[0059] Fig. 4 shows the constitution of the nozzle and
the cleaning device in Fig. 1 in detail wherein Fig. 4(a) is
a top view and Fig. 4(b) is an X-X cross sectional view
of Fig. 4(a). As shown in Fig. 4(b), the nozzle 11 moves
in the vertical direction with respect to the cleaning device
14 while being inserted through through-hole 14b provid-
ed in the vertical direction in the main body 14a of the
cleaning device 14. A piping P40 for supplying a liquid
for cleaning (dilution liquid in this embodiment) into the
through-hole is connected to the lower part of the main
body 14a. The piping P40 is shown with a dashed line.
By this constitution, the dilution liquid (arrow in the Figure)
supplied by the piping P40 enters the through-hole, flows
downward, falls down along the outer surface of the noz-
zle, and cleans the outer surface. In the embodiment of
Fig. 4, a piping P50 for discharging the air in the through-
hole is also connected to the sucking source. The piping
P50 is shown with a dashed line.
[0060] An O-ring groove 14c is provided in the through-
hole 14b, an O-ring 14d is set in the O-ring groove 14c
and the nozzle 11 passes through a circular hole in the
center of the O-ring 14d. The O-ring groove 14c is closed
by a lid member 14e. As shown in Fig. 4(a), the lid mem-
ber 14e is fixed with bolts 14f1, 14f2 to bracket 13 together
with the main body 14a. In the embodiment of Fig. 4, the
bolts 14f1, 14f2 are hexagon socket head cap bolts, and
Fig. 4(a) shows the end surface of the bolt head having
a hexagon socket. While not shown in Fig. 4, lid member
14e and main body 14a are each provided with a pair of

bolt holes through which bolts 14f1, 14f2 pass, and brack-
et 13 is provided with a pair of female screws. The lid
member 14e is mounted on the main body 14a by tight-
ening bolts 14f1, 14f2 passing through each bolt hole to
the female screw of the bracket 13, and lid member 14e
and main body 14a are co-fastened to the bracket 13
with the bolts 14f1, 14f2. The O-ring 14d is in contact with
the outer surface of the body of the nozzle 11 while ap-
propriately tightening the outer surface of the body, thus
sealing the clearance between the nozzle 14d and the
through-hole 14b while allowing the nozzle 14d to move
in the vertical direction. The liquid (dilution liquid) does
not rise in the clearance by the sealing with the O-ring.
[0061] In the present invention, in the preparatory ac-
tion in the aforementioned first control and the fourth con-
trol, the cleaning device 14 supplies a liquid (dilution liq-
uid) on the outer surface of the nozzle 11 as well as the
nozzle reciprocates in the vertical direction by the driving
unit, whereby the aforementioned liquid is supplied as a
lubricating liquid to the contact interface between the
aforementioned O-ring and the nozzle. In particular, the
first movement of the nozzle immediately after supply of
the liquid (dilution liquid) on the outer surface of the noz-
zle is preferably an upward movement, whereby the liquid
supplied to the outer surface of the nozzle is more pref-
erably supplied to the contact interface between the O-
ring and the nozzle compared to that when the first move-
ment of the nozzle is a downward movement. From this
aspect, the position of the nozzle in a sleep state is pref-
erably a position which can be raised by at least a pre-
determined distance (distance that moves the liquid sup-
plied to the outer surface of the nozzle to the contact
interface between the O-ring and the nozzle) in the pre-
paratory action.
[0062] The aforementioned preparatory action on the
nozzle affords a smooth movement of the nozzle in the
vertical direction when the operation is resumed. When
this preparatory action is absent, the O-ring may closely
adhere to the nozzle during the unused time, and the
vertical movement of the nozzle at the time of resuming
operation may not be smooth. This preparatory action is
preferably performed both when preparatory action set-
ting ON and preparatory action setting OFF. Its useful-
ness becomes high for preparatory action setting OFF
that may be left for a long time.

[Preferable embodiment 2 of the present invention: dif-
ference in preparatory action between preparatory action 
setting ON and preparatory action setting OFF]

[0063] In the present invention, the following difference
in the preparatory action is recommended between pre-
paratory action setting ON and preparatory action setting
OFF.

(Difference in blank measurement)

[0064] In this embodiment, when set to preparatory ac-

13 14 



EP 3 428 651 A2

9

5

10

15

20

25

30

35

40

45

50

55

tion setting ON, the control part performs blank meas-
urement without injecting and discharging a liquid into
and from the predetermined measuring chamber. When
set to preparatory action setting OFF, blank measure-
ment is performed after injecting and discharging a liquid
into and from the predetermined measuring chamber.
[0065] The aforementioned difference is formed for the
following reason. With preparatory action setting ON, the
blank measurement is always performed when the time
length T1 or T2 passes for 120 min and the like. Thus,
the measuring chamber is not left standing for an exces-
sively long time. Accordingly, the possibility that the inner
surface of the measuring chamber where the blank
measurement is performed is dried is low. With prepar-
atory action setting OFF, an automatic preparatory action
is not performed for a long time far exceeding 120 min
in the present invention, and the measuring chamber is
left standing. Accordingly, the possibility that the inner
surface of the measuring chamber where the blank
measurement is performed is dried is high. When the
inner surface of the measuring chamber where the blank
measurement is performed is dried, crystals are devel-
oped on the inner surface and dropped crystals may
cause problems such as clogging of the fine flow path of
the measuring part.
[0066] Accordingly, with preparatory action setting
OFF, the present invention recommends first injecting
and discharging a liquid into and from the measuring
chamber during blank measurement for preparatory ac-
tion, thereby suppressing clogging of the fine flow path
of the measuring part.

[Preferable embodiment 3 of the present invention: re-
cording measured value in blank measurement]

[0067] The present invention recommends recording
the results of blank measurement in the preparatory ac-
tion in a storage device and the like in the control part.
In the embodiment of Fig. 1, the control part 200 stores
in an internal storage device 240 the data of the results
(analysis results) processed in the data processing part
230 that processes the detected signals. By recording
the results of the blank measurement in the control part,
it is possible to advantageously know from which time
point the apparatus indicated abnormality.

[Constitution of details of measuring part]

[0068] In the embodiment of Fig. 1, the measuring
chamber 20 is constituted to be able to perform analysis
methods such as impedance method, flow cytometry (op-
tical particle analysis method), light-focused flow imped-
ance method (impedance method and flow cytometry
performed in one flow path) and the like according to the
analysis object (blood cell counting, white blood cell clas-
sification, immunoassay and the like). The nozzle 11
moves in the horizontal direction and the vertical direction
by the operation of the driving unit 12, the lower end side

of the nozzle enters the specimen container 25 and each
measuring chamber 20, and sucks or discharges the liq-
uid. The measuring chamber 20 under control of the con-
trol part 30 performs a measurement action for analysis
and sends the detection signals to the control part 30.
The control part 30 processes the sent detection signals,
analyzes frequency distribution and the like, and outputs
the analysis results. As for the structure of each part of
the measuring part 100, action for measurement (action
of nozzle, action for measurement in each measuring
chamber, action of various pumps and electromagnetic
valve devices), and calculation processing for analysis
in the control part 200, the techniques of conventionally-
known analysis apparatuses of patent document 1 and
the like can be referred to.
[0069] In the blood analysis apparatus shown in Fig.
1, the nozzle 11 sucks a given amount of a specimen
(blood) contained in a specimen container and dispenses
same in a measuring chamber 20. In the embodiment of
Fig. 1, BASO chamber 21, LMNE chamber 22, RBC
chamber 23, WBC chamber 24 are provided as the meas-
uring chamber 20. A flow cell (not shown) is connected
to the LMNE chamber, and the apparatus is constituted
to perform processing necessary for the reagent, perform
the light-focused flow impedance method in a flow cell,
and count lymphocytes, monocytes, neutrophils and
eosinophils. As shown in patent document 1, in addition
to these measuring chambers, a measurement chamber
for immunoassay such as CRP value measurement, and
the like, a cleaning chamber for cleaning blood adhering
to the nozzle and for dumping excess blood specimen in
the nozzle may be provided. The cleaning chamber may
also function as a measuring chamber.
[0070] In each measuring chamber after dispensing of
the specimens, measurement data specific to the meas-
uring chamber are obtained under control of the control
part. In the control part, each measurement data sent
from each measuring chamber is processed. For exam-
ple, white blood cell count, red blood cell count, hemo-
globin concentration, hematocrit value, average red
blood cell volume, mean corpuscular hemoglobin, mean
corpuscular hemoglobin concentration, platelet count,
red blood cell distribution width, mean platelet volume,
platelet distribution width, platelet crit, lymphocyte count,
lymphocyte ratio, monocyte count, monocyte ratio, gran-
ulocyte count, granulocyte ratio, neutrophil count, neu-
trophil ratio, eosinophil count, eosinophil ratio, basophil
count, basophil ratio, CRP value (C-reactive protein con-
centration), blood glucose level, and the like are analyzed
in blood analysis.
[0071] The specimen may be blood, urine, feces, cell
or the like, a measuring chamber according to the spec-
imen to be analyzed can be provided, and the control
part may be constituted according to the analysis of the
specimen.

15 16 



EP 3 428 651 A2

10

5

10

15

20

25

30

35

40

45

50

55

INDUSTRIAL APPLICABILITY

[0072] According to the present invention, an analysis
apparatus having a function to enter a sleep state and
capable of resuming operation more rapidly from the
sleep state can be provided. In addition, the user can
select whether to put the apparatus in a sleep state that
can resume operation quickly or in a sleep state that can
save energy and materials more. Thus, a sleep state
meeting the needs of the user can be provided.

Claims

1. An analysis apparatus comprising a measuring part
for performing measurement for the analysis of a
specimen, and a control part for controlling the meas-
uring part and analyzing a detection signal from the
measuring part,
wherein

the control part is provided with a preparatory
action setting part that receives a setting of a
user as to whether the control part performs the
following first and second controls or the follow-
ing third control and fourth controls, and is con-
stituted to perform the first and second controls,
or the third and fourth controls according to the
setting of the preparatory action setting part,
the first control sets a sleep-planned part for the
first control of the analysis apparatus to a sleep
state at a time point t1 when the state of non-
use of the analysis apparatus has lasted for a
predetermined time length T1, and causes, after
the time point t1, performance of a preparatory
action for operation resumption by a predeter-
mined part for the first control requiring a pre-
paratory action,
the second control resumes the operation of the
analysis apparatus when the control part re-
ceives a command signal to resume the opera-
tion after the first control,
the third control places a sleep-planned part for
the third control of the analysis apparatus in a
sleep state at a time point t10 when the state of
non-use of the analysis apparatus has lasted for
a predetermined time length T10, and
the fourth control causes, when a command sig-
nal to resume the operation is received after the
third control, a preparatory action of a predeter-
mined part for the fourth control requiring a pre-
paratory action to resume operation, and then
resumes the operation of the analysis appara-
tus.

2. The analysis apparatus according to claim 1, where-
in

the measuring part comprises a sampling nozzle
driving part comprising a sampling nozzle, a
cleaning device and a driving unit for moving
them,
the sampling nozzle is constituted to move in
the horizontal direction together with a cleaning
device while being inserted in a through-hole
provided in the vertical direction in the cleaning
device, and move in the vertical direction relative
to the cleaning device,
the cleaning device comprises a liquid supply
port on a lower side part of the through-hole for
supplying a liquid on the outer surface of the
sampling nozzle, an O-ring groove is provided
on an inner wall surface of the through-hole, an
O-ring is set in the O-ring groove, and the O-ring
seals the clearance between the through-hole
and the sampling nozzle while allowing the sam-
pling nozzle to move in the vertical direction, and
in the preparatory action, the liquid is supplied
on the outer surface of the sampling nozzle by
the cleaning device, the sampling nozzle recip-
rocates in the vertical direction by the driving
unit, whereby the liquid is supplied as a lubricat-
ing liquid to a contact interface between the O-
ring and the sampling nozzle.

3. The analysis apparatus according to claim 1 or 2,
wherein

the preparatory action includes a blank meas-
urement in a predetermined measuring cham-
ber,
when the control part is set by the preparatory
action setting part to execute the first control and
the second control, the blank measurement is
performed in the preparatory action without in-
jecting or discharging the liquid into or from the
predetermined measuring chamber, and
when the control part is set by the preparatory
action setting part to not execute the first control
and the second control, the blank measurement
is performed after injecting and discharging the
liquid into and from the predetermined measur-
ing chamber in the preparatory action.

4. The analysis apparatus according to any one of
claims 1 to 3, wherein

the preparatory action includes a blank meas-
urement in the measuring chamber, and
the control part stores results of data analysis
of the blank measurement.
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